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Abstract 
Leaf and flower methanolic extracts of Luffa cylindrica were investigated for antimicrobial activities and 
phytochemical constituents. The extracts were tested against four bacteria (Escherichia coli, Klebsiella spp., 
Staphylococcus aureus, and Salmonella typhi) and two fungal strains (Aspergillus niger and Candida albicans) 
by using the agar-well diffusion method while the phytochemical constituents were quantified using standard 
procedures. The result of the antimicrobial activity revealed that the methanolic leaf extract was more potent 
than that of the flower against bacterial strains used while methanolic flower extract exhibited a better antifungal 
activity against Candida albicans and A. niger. The phytochemicals analysed include alkaloid, tannin, saponin, 
phytate and oxalate which were quantitatively higher in flower extract that leaf extract. The methanolic extract of 
the leaves and flowers of Luffa cylindrica holds great promise for the development of effective drugs for the 
treatment of bacterial infections and more efficiently against Candida albicans infection. 
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1. Introduction 
Medicinal plants have been known for millennia and are highly esteemed all over the world as a rich source of 
therapeutic agents for the prevention of diseases and ailments (Balakrishnan and Alka, 2013). 
 
Luffa cylindrica is an important plant with medicinal properties. L. cylindrica commonly called sponge gourd, 
loofa, vegetable sponge, bath sponge or dish cloth gourd, is a member of Cucurbitaceous family (Sangh et al., 
2012). The fruits of Luffa cylindrica are smooth and cylindrical shaped. One mature Luffa sponge will produce at 
least 30 seeds (Sangh et al., 2012). L. cylindrica has alternate and palmate leaves comprising petiole. The leaf is 
13cm and 30cm in length and width respectively and has the acute-end lobe. It is hairless and has serrated edges. 
The flower of L. cylindrica is yellow and blooms on August – September. L. cylindrica is monoecious and the 
inflorescence of the male flower is a raceme and one female flower exists. Its fruit, a gourd, is green and has a 
large cylindrical shape and grows climbing on other physical solid materials (Oboh and Aluyor, 2009). 
 
The leaves are used in amenorrhea, parasitic infections, skin diseases, inflammation and abscesses. Flowers are 
effective in migraine (Khare, 2007; Sutharshana, 2013). Little or no work has been done on the comparative 
antimicrobial efficacy of the leaves and flowers of L. cylindrica; this informed the choice of this research work. 
This study is aimed at comparing the antimicrobial potency and phytochemical constituents of the methanolic 
extracts of leaves and flowers of L. cylindrica. 
 
2. Materials and Methods 
2.1 Collection and Preparation of Samples 
The fresh leaves and flowers of Luffa cylindrica used for this work were collected from Owo, Ondo State, 
Nigeria. The samples (leaves and flowers) were dried under shade to avoid possible breakdown of their active 
properties, segregated and pulverized by mechanical grinder, and then the powders were passed through a mesh 
sieve and packed into small containers labelled separately i.e Luffa cylindrica leaf powder and Luffa cylindrica 
flower powder. 
2.2 Preparation of Extracts 
The powdered samples were soaked in absolute methanol for 48 hours after which they were filtered using 
muslin cloth. The filtrate was then left to air dry. The crude extract gotten from the two samples (flowers and 
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leaves) were stored separately in clean bottles and tightly covered to avoid contamination. 
2.3 Test Microorganisms 
The extracts were tested against four intestinal bacterial isolates (Escherichia coli, Klebsiella spp., 
Staphylococcus aureus, Salmonella typhi) and two fungi strains (Aspergillus niger and Candida albicans). They 
were obtained from the Federal Medical Centre, Owo, Ondo State. The test microorganisms were maintained on 
nutrient agar (bacteria) and potato dextrose agar (fungi) slopes; and kept in refrigerator at 4oC. 
2.4 Antimicrobial Activity Assay 
Antimicrobial activities of the plant extracts were tested using agar-well diffusion method (Gandhiraja et al., 
2009). 0.1 ml of the overnight culture of the selected strains of bacteria was seeded into molten nutrient agar and 
potato dextrose agar for fungi using pour plate method. 5 wells were made on the agar surface with a 5 mm 
sterilized cork borer. The extracts were poured into the wells using sterile syringe. The plates were incubated at 
37oC for 24 hours for bacteria and 48 hours for fungal activity.  The plates were observed for the zone of 
inhibition around the wells. The zones of inhibition were recorded in millimetres excluding the diameter of the 
wells. Chloramphenicol and Gentamicin were used as standard antibiotic drug respectively. 
The extracts were prepared by dissolving 0.5g, 1g, 1.5g, and 2g of the concentrates obtained from the solvent 
(methanol) and made up to 10 ml with distilled water to give a concentration of 0.05 g/ml, 0.1 g/ml, 0.15 g/ml, 
and 0.2 g/ml respectively (Owoseni and Ogunnusi, 2006; Oyetayo et al., 2007). 
 
2.5 Quantitative Phytochemical Analysis 
The phytochemical screening for the quantity of secondary metabolites in L. cylindrica leaves and flowers 
methanolic extracts was performed using the methods described by Harborne (1998) and Sofowora (2008).   
 
3.0 Results and Discussion 
The antimicrobial activity of methanolic extracts of the leaves and flowers of Luffa cylindrica are shown in Table 
1. The results which were expressed as the zone of inhibition (mm) of the indicator bacteria and fungi by the 
methanolic extracts. Escherichia coli, Staphylococcus aureus, Aspergillus niger and Candida albicans were 
susceptible to both leaf and flower methanolic extracts of L. cylindrica, with the exception of Salmonella typhi 
which was inhibited by only the methanolic leaf extract; while Klebsiella spp. was not susceptible to any of the 
extracts. All the susceptible organisms were sensitive at 0.10 g/ml, 0.15g/ml and 0.2 g/ml concentrations. 
Staphylococcus aureus and Candida albicans were the only organisms that were sensitive at 0.05 g/ml 
concentration which is the lowest concentration used in this study. 
The methanolic extracts exhibited antimicrobial activity against the microorganisms tested as assessed by zones 
of inhibition that ranged from 2.0 to 20.0 mm. Candida albicans showed the highest susceptibility of 20 mm. 
From these results, it can be deduced that the methanolic leaf extract exhibited a better antibacterial activity 
against E. coli, S. aureus, and S. typhi, while methanolic flower extract exhibited a better antifungal activity 
against C. albicans and A. niger. 
The phytochemical active compounds of methanolic extracts of Luffa cylindrica were quantitatively analyzed for 
leaf and flower separately and the results are presented in Table 2. The phytochemical contents of alkaloid, 
tannin, saponin, phytate and oxalate were found to be higher in flower than the leaf. 
The medicinal value of plants lies in some chemical substances that have a definite physiological action on the 
human body. Different phytochemicals have been found to possess a wide range of activities, which may help in 
protection against chronic diseases (Mir et al., 2013). Many medicinal plants are considered to be potential 
antimicrobial crude drugs as well as a source for novel compound with antimicrobial activity, with possibly new 
modes of action (Dhiman et al., 2012).  
The zones of inhibition of growth of the microorganisms used in this study are function of relative antimicrobial 
activity of the extracts. It has been reported by Oyetayo et al. (2007) that saponin and tannin are the major 
properties in medicinal plants that gives them their antimicrobial properties. The importance of alkaloids, 
saponins and tannins in various antibiotics used in treating common pathogenic strains has been reported by 
Kubmarawa et al. (2007). 
 
4.0 Conclusion 
It can be concluded that some methanol-extractable phytochemicals from leaf and flower of Luffa cylindrica 
possess in-vitro antimicrobial activity against the test microorganisms. The ability of the L. cylindrica 
methanolic extracts to inhibit the pathogens used as test microorganisms holds promise for potential application 
in the pharmaceutical industry as a source of useful drugs. 
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Table 1. Zone of inhibition (mm) of indicator microorganisms by methanolic extracts of 




E. coli Klebsiella spp. S. aureus S. typhi A. niger C. albicans 
MLE MFE MLE MFE MLE MFE MLE MFE MLE MFE MLE MFE 
0.05 g/ml 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0 8.0 10.0 
0.10 g/ml 3.0 2.0 0.0 0.0 5.0 4.0 4.0 0.0 0.0 5.0 9.0 12.0 
0.15 g/ml 4.0 4.0 0.0 0.0 6.0 5.0 5.0 0.0 4.0 6.0 10.0 15.0 
0.2 g/ml 6.0 6.0 0.0 0.0 7.0 6.0 6.0 0.0 5.0 7.0 13.0 20.0 
Chloram- 
phenicol 
30.0 30.0 24.0 24.0 32.0 32.0 21.0 21.0 0.0 0.0 0.0 0.0 
Gentamicin 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.0 20.0 27.0 27.0 
 
Key: 
MLE: Methanolic Leaf Extract 
MFE: Methanolic Flower Extract 
(0.0): No Zone of Inhibition 
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Table 2. Phytochemical analysis of methanolic extracts of the leaves and flowers of Luffa cylindrica 
 
Phytochemicals Methanolic Extracts 
Leaf Flower 
Alkaloid (g/100g) 0.11 1.13 
Tannin (mg/g) 84.9 238.8 
Saponin (g/100g) 0.01 0.03 
Phytate (g/100g) 2.02 2.93 
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